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^M-f 6^!W]i^^tJ^ FFT ^3S; 

^#^m6^±> TP^, #J^>J 12M >h#^E^a:^®, 
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4 j^^m'ft-f^^ iooHz^#, ^j^ft-f 32K, mm 

0-50HZ 12 illicit. 
XCk)^^^^^^, X (n) ^0^;^'ft-f , W.=e 

^4" Gl (k). G2 (k) ^^'J^«:#J^#?^/:#6^^-"ft-|-^J^^ 

^tGl(kX G2 (k) |Wi;b?.#'J^^6, 

Itt^^^J^^ ^Bt^M^J^^ ^#^^#> ^m^P^J^^^*.^ 

FFT^3g^i/^^iA> = 
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n^Wl^^^HB.^ (FFT) 4 ^^m^t-f- li^^it 

- ^ i7^ # -ft ^ ^ 6^ * ^ : 
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^ .^^"^f ^^^^^^ ^'^'^ ^^^-^^P^^ ^at^i^^i^ 

fB IILJ.#^56 ^ it 1 fc(: m >t ^ , it t iA^^j ^ it ^ ^ 
*-^^^#^it#^^t#±^iEtb-f#fch^^^^it^#'fa 

#FFT (ik^^tm^^^) mmBmmt^^mmmt^, a 

E ^0^:yi^t-f ^#^iE . ^it ^ #^iE ^ S fiO 6^ |WI # 

^^^^^it:^t?(;^it6^^^t7t##f^i^^^^S:^±^f^^ 

^i^0>^^iiJ6<j^^<7^^if1^^7ij^t3ic. 

(2mH^^^^^, 32K FFT ;^tt3£^^^-^a:^^it, 

(4)4aih^>i^0^^»t-^±6^Ji;^it##; i:§:itjib:5(;7^&^if 
'f^:^M^Jjn^-;^M. E^'ftf-6^^*^it;^^#ip±^^i^it6^if 
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m FFT i^S. 

wi-^m^^^^^^^mmki^^ ^:k^n^^ ^^^^^^^^^^ 

0^'J^J^M4^#4IEM^ (M<4), ^^^M^^f^-L^^T 
P^, #5>J 12M (12M<48 ) 't-4#4iE ^ ^ ^ ffl . ^m)^^^ 12M ^#^£ 

^^.xjj^^^fj\:^^^it^i^, 12M 4-^^it#:^8^fi-&^^^tb 

^ 6^ ^> lie ^ ^ H 3± a r^l ^ *l # " 5± pfcj 0 -ft ^ f0] 
ifp^e^ (-fe^^X) 5pi5:ftH9jt^^i±^I^#4iEMm^i/p^f^lS: 

X, i/p;^X;^^^i^iiit#^iiJ6^]Jl!j^?Iit^5^>*^>^i#i^&^ifiW^i^ 



4^^mit^U( 100HZ^#, #j^it-f ^f^^#-^^^ 
32K Ms. nwm^M^^ 0~50HZ t^m^\^^ 12 

48 -1- (12M<48), ^^|fc6^i^it^^H4-^^: 

Hits (f . ;s-3^5|^it) 6^^j.|jc«t; 4j^ 

;;fi^^^sl^C#^ 1+3+12=15 100%, 

it#;|fLifi*Bttife^i2M>h#^iE^a:^i^±TP^, :$1#M-%^t^# 

iiJIic^^ 0-1 fp16^;t9^it^^^, ^it 12M4#JM^^^Jm^3,g6^ 
12 ^lit 12M>^;fe^.ic^ 12M^^^3t#^^^^, ##^ii^it + 

nmt^ 0-100 fei]^!^;^|$Ji;N-aif ^^^^4^^>^if -f^^t:. 

T'^H^^i^M^^^iiM.^^^^^ (FFT) A:^^it^j^;^at 

N-l nk 

X(k)= rx(n)WN f k = 0,l, ,N-1 (1) 

n=0 

^t: X (K) ^M^t^, x(n)^H^it^, Wn=e-j (2n/N) ^ 

;^#Ef-f-6^^|jc^3^^, n, k^^'J^Bd-. Np^i^fcit^'J 

G(k)= (Re^ [X{k}] +Im^ [X(k)]} ^'^ , k = 0,l, , N-1 — - (2) 

^t: G (K) ^i^ic:5=!7^it'ft^, EP^^'ft^ X ( K ) 
^^"^n)^^ ( 1) T Btfi]#^6^'l^it#m^#>i, #t N2 ^ 
N ,^.ft fe5t##'f-fc^lX^ N log2N v:i:^|Jci7P. N/2 

Xm+l (p)=Xm(p) + Wn*" Xm(q) 
Xm+1 (q)=Xm(p) - Wn"^ Xm(q) 



^ t : r ^^l^^^MmJ^J^l^^ ^1:, r = 1, 2, , Iq&J^ 

(4);{^ftet:^^l5^#6^jE;fM^^-f &^l^^^>t^^^ (2) ai^t 
0/1 6^ © -1^^ N-^^ i^:^ ^ ^-^ 

^100HZ> ^ 328 #6^^#, ;^^'J-^;^N7^ 32768, ^U^MHt^^ 

^|!cifP6^^|5:Jt N log2N, 
(N/2) log2N, tb^ (1) +^3^6^^ N2^, ^P, m^^^^M^M^ 
T 2000 ^-'ft-^ 4000 ^-f^o 

2. ^^^^mmm^ 

i^Gl (k) G2 (k) ^^iji«7#:ii/:#-^#Ji#&^*-^^5(j^it, 

N-1 

e= E[Gl(k)-aG2(k)l^ . (3) 

k=0 

^^^^ 0: 

N-1 

d e / da = 2E [GI(k) - a G2(k)][-G2(k)] = 0 , (4) 

N-1 N-1 

a= E [Gl(k) G2(k)] / E [G2(k)]^ , ( 5 ) 

k-O k=0 

^(5)fA;A^(3), itmiB^n: 

N-l N-1 N-1 

e= E[Gl(k)f-[EGl(k)G2(k)f /E[G2(k)3^ , (6) 

N-1 

e / E[Gl(k)f =1-(P,2)' . 
k=0 

N-1 N-l N-1 

^ + : P u = E Gl(k)G2(k) / { E [Gl(k)]' E [G2(k)]'} 

k=0 k=0 k=0 

^.p^j^j^it Gl(k)-^ 02 (k)^;t@^^sl^. 



— (7) 

(8) 
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N-1 

R,2(T)= EGl(k)G2(k-T), (9) 

#^5(;^itGl (k) ^ G2 (k) ^■?^#T6^S;|=a;fe^®|jt. 

i-\-^mfikHu^^^^^t^mj.^^i^^^^^^^ ^^^^^ 

^^it^^^Ml^^^-^^Mi^^^ ^^^^^ }sM.MiAm^^* ^ 
4mt-f ^l§-^^'J^%^^^> AD##^-^, ilk-khTf^^*j| 

1. ^^^^^^'<^]^^m^ 0. 05HZ— lOOHZ R"^^; 

2. ^ai^6*fit^j^ 0— 60DB t^-eri^; 

3. ^ii3i:^l*J^^##'Jtfl^ lOODB; 

4. 12BIT ^P^ A/D i^^^^^ 35 ^iS, ^^jff S^jfr^ftil 

< 0. 6mV; 

5. ^mt^^^K^m^ 0-5V, 2. 5HZ, illMllr-ft 50mV 

6. #;^ip^ 8'fi|S:#a6^it#^#>^xi^.^>^ (ISA .^,a)o 

Aia^ B ^ ® ^tHi^ ^ Si& ^fiC &^ 1^ ft^ tB # D ± ^ 1 tii = ft + ^ 
-lg-|ir%;A±?#lI^%^fiCl^r^>i^6^ SJ-41 M#it^mi&^i>?.^ 

^ S. + :^ ^ 6^ ^lli^^^ ® 
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VisualBasic5, 0 i^^if "t^^, |^[#j^7f^jfl MjJ^ Microsoft Access 
^i^, ^^B^^t^-^^n^}¥n±^^ Windows95 ^ Windows98 ^ 

ititl^ 1-4 0. 01HZ-2000HZ fij Hfni; 

^i^IM-^^^P^-^^; 

4. FFT 

FFT &^it^,^.l^^ 2 6^ 9-16 v^^l^-^ilfe; ^^#- 
^ 300M PC-586 ^^±^n-^ 32K FFT ^^.^Hl^^ 9 

^ M ?(7 it # ;^ it if p ^5^7 it ^ MI - ^ # T th 1st . # M 2fe 
6. ^^.li/Sita^^Ji^^ittki^ 
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^^^51 5fe Ji 6^ ^ it ^f^ ^ 1^ #^iE . 

5iit^ ^^^^ ^^^^M^A>4X^I'#:)> if^m^V^^^^yrM^ 
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10. mim^^tm 

^>^^^_b, £i^^T^^6^#^LT^. ^^^i^:#tlT^m^# 10-15 

^#^^i^^jt7 lOOHZ, W^^^2^#^1^, ^©^-it^l^S^^ 

#, #4-if>ii5tfl#^# 12 235K. 



















12 


1 


11 


j!, 75^, ^ii)40^ 


61. 08 ± 8. 81 


2. 17 + 2.22 
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:6r, 44^, ^?!;20# 


43. 46 ± 9. 78 


1, 88 ± 0. 55 




12 
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50. 67 ± 10. 1 


3. 25 ± 2. 05 
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51. 40 ±11. 8 


8. 05 ± 9. 34 




47 


25 


22 




51. 28 + 11.7 


3. 62 ± S. 00 




41 


36 


5 




22. 39 ± 3. 99 


0. GO ± 0. 00 




88 


61 


27 




37. 89 ± 16. 9 


1. 93 ± 4. 07 



9 



2. ^mf^^^^^m 

5 ^'^&^M^^it.%, -^H^X'i^^ 60 If. ^-^M^^^^nt 

# 90 270 ^H^Xim^i^^ FFT ^m^^t^^m^ 

^^m^Xi^. FFT ^^M-A^^ 2 n 9-16 ^:3^}^-5r3^, ^ FFT it 

# FFT-3t#^^i^iP-^i^, -^^it#«J>A0^Wt^&^^^mg^* 
#^FFT3t^-fe^, 15^:;^, ^^^^32lA^ 

FFTii^, 30K, ^;fI^X;ff®^f^2K^i^6<j 

^ ^ ^ Ji/ ^^ ^ p ^ it ^ ^ f ^ « 
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m ^ m m 
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I ^^p4^;^r^ 32K FFT 
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